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DETAILED ACTION 

1 . The amendment filed July 5, 2007 is entered and claims 28-61 are pending. 

2. The indicated allowability of claims 28-61 is withdrawn in view of the newly 
discovered reference(s) to Rosenberg et al. Rejections based on the newly cited 
reference(s) follow. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 28-61 are rejected under 35 U.S.C. 102(b) as being unpatentable over 
USPN 5,734,373 ("Rosenberg et al."). 

Regarding claim 28, Rosenberg et al. teach a housing (object Fig.1 (34)); 
a sphere positioned in the housing (Fig. 7 (34)), the sphere being rotatable in at least 
one rotary degree of freedom; a sensor (28) coupled to the housing (34) and configured 
to output sensor signals associated with a movement of the sphere in the at least one 
rotary degree of freedom (Fig. 1 (28)); and an actuator (30) coupled to the housing (34) 
and configured to output haptic feedback approximately along an axis that is 
substantially normal to a point of the sphere extending from the housing, the haptic 
feedback being based on the sensor signals, wherein when the user applies a force on 
the object (sphere), it provides a haptic feedback based on the sensor signal felt. 



Application/Control Number: 10/799,660 Page 3 

Art Unit: 2629 

Regarding claim 29, Rosenberg et al. teach inertia! mass coupled to the actuator 
(the magnitude of forces applied to the object or sphere (34) is coupled to the actuator 
(28), the actuator and the inertial mass collectively configured to output the haptic 
feedback, the haptic feedback being an inertial haptic feedback wherein the 
combination if the magnitude of forces applied to the sphere and actuator is a haptic 
feedback. 

Regarding claim 30, Rosenberg et al. teach when the microprocessor detects the 
user object moving outside this snap distance, it turns off the groove forces. This snap- 
out feature can be implemented equally well by the host computer 12 sending a clear 
command to turn off forces. Also, a deadband DB can also be provided to allow the user 
object to move freely near the center groove position C, specified with a deadband 
command parameter. A style command parameter indicates the orientation of the 
groove along one or more degrees of freedom (e.g., horizontal, vertical, diagonal). For 
example, horizontal and vertical grooves can be useful to provide forces for scroll bars 
in windows. A user moving a cursor in a graphical user interface can feel groove forces 
moving the cursor and user object toward the middle of the scroll bar (column 38, 22- 
35). 

Regarding claim 31, Rosenberg et al. teach when the microprocessor detects the 
user object moving outside this snap distance, it turns off the groove forces. This snap- 
out feature can be implemented equally well by the host computer 12 sending a clear 
command to turn off forces. Also, a deadband DB can also be provided to allow the user 
object to move freely near the center groove position C, specified with a deadband 



Application/Control Number: 10/799,660 Page 4 

Art Unit: 2629 

command parameter. A style command parameter indicates the orientation of the 
groove along one or more degrees of freedom (e.g., horizontal, vertical, diagonal). For 
example, horizontal and vertical grooves can be useful to provide forces for scroll bars 
in windows. A user moving a cursor in a graphical user interface can feel groove forces 
moving the cursor and user object toward the middle of the scroll bar (column 38, 22- 
35). 

Regarding claim 32, Rosenberg et al. teach Position control is not a popular 
mapping for traditional computer games, but may be used in other applications such as 
medical procedure simulations or graphical user interfaces. Position control is an 
intuitive and effective metaphor for force feedback interactions because it is a direct 
physical mapping rather than an abstract control paradigm. In other words, because the 
user object experiences the same physical manipulations as the entity being controlled 
within the computer, position control allows physical computer simulations to be directly 
reflected as realistic force feedback sensations. Examples of position control in 
computer environments might be controlling a paddle in a pong-style tennis game or 
controlling a cursor in a windows desktop environment (COLUMN 37, LINES 4-17). 

Regarding claim 33, Rosenberg et al. teach Host commands may include 
commands to provide forces on the user object such as restoring forces, vibration 
forces, texture forces, a barrier forces, attractive/repulsive force fields, damping forces, 
groove forces, and a paddle-ball force. Typical command parameters include a 
magnitude parameter, a duration parameter, a direction parameter, a style parameter, 
and a button parameter to control the force output by the actuator. This provides a high 
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level, standard force feedback command protocol for the efficient use by developers of 
force feedback software to be implemented on the host computer system (column 4, 
lines 27-37). 

Regarding claim 34, Rosenberg et al. teach other parameters can be used to 
provide a variety of haptic sensations to the user through the user object 34 to simulate 
many different types of tactile events. For example, typical haptic sensations may 
include a virtual damping (described above), a virtual obstruction, and a virtual texture. 
Virtual obstructions are provided to simulate walls, obstructions, and other uni- 
directional forces in a simulation, game (column 19, lines 39-46). 

Regarding claim 35, Rosenberg et al. teach object 34 which is cover potion to 
gimbal mechanism 140 which is part of the housing for the object (see Fig. 7). 

Regarding claim 36, Rosenburg et al. teach the object Fig. 7 (34) is like a button 
to provide input to a host computer. 

Regarding claim 37, Rosenberg et al. teach the microprocessor controls 
actuators to provide forces on the user object and provides the sensor data to a host 
computer that is coupled to the interface device. The host computer sends high level 
host commands to the local microprocessor and the microprocessor independently 
implements a local reflex process based on the high level command to provide force 
values to the actuators using sensor data and other parameters (abstract). 

Regarding claim 38, Rosenberg et al. teach force feedback control parameters 
("force parameters") are internal parameters that are provided or updated by command 
process 384 and are used by force algorithm computation and actuator control process 
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388 (see Figure 18). 

Regarding claims 39 and 40, Rosenberg et al. teach Rosenberg et al. teach a 
housing (object Fig.1 (34)); a sphere positioned in the housing (Fig. 7 (34)), the sphere 
being rotatable in at least one rotary degree of freedom; a sensor (28) coupled to the 
housing (34) and configured to output sensor signals associated with a movement of the 
sphere in the at least one rotary degree of freedom (Fig.1 (28)); and an actuator (30) 
coupled to the housing (34) and configured to output haptic feedback approximately 
along an axis that is substantially normal to a point of the sphere extending from the 
housing, the haptic feedback being based on the sensor signals, wherein when the 
user applies a force on the object (sphere), it provides a haptic feedback based on the 
sensor signal felt; and 17b and 17c, ball 352 is moving into the compliant paddle or 
"sling". Preferably, a simulated mass of ball 352 is felt by the user through user object 
34 which is appropriate to the simulated velocity of the ball, the simulated compliance of 
the paddle, and the strength/direction of simulated gravity. These parameters can 
preferably be set using a host command with the appropriate parameters (column 40, 
lines 16-28). 

Regarding claim 41 , Rosenberg et al. teach at least a portion of the sphere 
extends from the housing, the haptic feedback being output approximately along an axis 
substantially normal to a point of the sphere (see figure 7 where part of object 34 is 
extending in the gimbal mechanism). 

Regarding claim 42, Rosenberg et al. teach Position control is not a popular 
mapping for traditional computer games, but may be used in other applications such as 
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medical procedure simulations or graphical user interfaces. Position control is an 
intuitive and effective metaphor for force feedback interactions because it is a direct 
physical mapping rather than an abstract control paradigm. In other words, because the 
user object experiences the same physical manipulations as the entity being controlled 
within the computer, position control allows physical computer simulations to be directly 
reflected as realistic force feedback sensations. Examples of position control in 
computer environments might be controlling a paddle in a pong-style tennis game or 
controlling a cursor in a windows desktop environment (COLUMN 37, LINES 4-17). 

Regarding claim 43, Rosenberg et al. teach inertial mass coupled to the actuator 
(the magnitude of forces applied to the object or sphere (34) is coupled to the actuator 
(28), the actuator and the inertial mass collectively configured to output the haptic 
feedback, the haptic feedback being an inertial haptic feedback wherein the 
combination if the magnitude of forces applied to the sphere and actuator is a haptic 
feedback. 

Regarding claim 44, Rosenberg et al. teach the user object feels like it is 
captured in a "groove" where there is a restoring force along the degree of freedom to 
keep the stick in the groove. This restoring force groove is centered about a center 
groove position C located at the current location of the user object when the host 
command was received. Alternatively, the location of the center groove position can be 
specified from a command parameter along one or more degrees of freedom (column 
38, lines 4-12). 

Regarding claim 45, Rosenberg et al. teach other parameters can be used to 
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provide a variety of haptic sensations to the user through the user object 34 to simulate 
many different types of tactile events. For example, typical haptic sensations may 
include a virtual damping (described above), a virtual obstruction, and a virtual texture. 
Virtual obstructions are provided to simulate walls, obstructions, and other uni- 
directional forces in a simulation, game (column 19, lines 39-46). 

Regarding claim 46, Rosenberg et al. teach the microprocessor controls 
actuators to provide forces on the user object and provides the sensor data to a host 
computer that is coupled to the interface device. The host computer sends high level 
host commands to the local microprocessor, and the microprocessor independently 
implements a local reflex process based on the high level command to provide force 
values to the actuators using sensor data and other parameters (abstract). 

Regarding claim 47, Rosenberg et al. teach said actuator is a first actuator and 
further comprising a second actuator, each of said actuators providing force in a 
separate degree of freedom, and wherein said direction parameter represents an angle 

in a two dimensional plane defined by said two degrees of freedom (column 56, lines 9- 
14). 

Regarding claim 48, Rosenberg et al. teach an actuator coupled to said user 
manipulatable object for providing a force resistance to motion of said user 
manipulatable object along at least one of said degrees of freedom with respect to said 
origin, said resistance to motion generated in response to commands from said host 
computer and in coordination with said graphical environment (column 52, lines 59-65). 
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Regarding claim 49, Rosenberg et al. teach virtual textures can be used to 
simulate a surface condition or similar texture. For example, as the user moves a 
joystick or other user object along an axis, the host computer sends a rapid sequence of 
commands to repetitively 1) apply resistance along that axis, and 2) to then immediately 
apply no resistance along that axis, as according to a reflex process. This frequency is 
based upon the travel of the joystick handle and is thus correlated with spatial position 
(column 19, lines 53-61); microprocessor implements one of a plurality of force routines 
selected in accordance with said command identifier and said command parameters 
associated with a received host command, wherein said microprocessor locally 
produces a force feedback sensation in accordance with said force routine by 
modulating said actuator, said local modulation of said actuator being inflated in 
response to said received host command and performed by said microprocessor 
independently of further interaction from said host computer during a period of time, 
thereby freeing said host to perform other tasks (column 63, lines 15-25); and 
microprocessor 26 can send sensor signals to host computer 12 via a uni-directional 
bus 25 and a game port, while host computer 12 can output force feedback signals from 
a serial port to microprocessor 26 via a uni-directional bus 24. Other combinations of 
data flow configurations can be implemented in other embodiments (column 8, lines 29- 
34). 

Regarding claim 50, Rosenberg et al. teach inertial mass coupled to the actuator 
(the magnitude of forces applied to the object or sphere (34) is coupled to the actuator 
(28), the actuator and the inertial mass collectively configured to output the haptic 
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feedback, the haptic feedback being an inertial haptic feedback wherein the 
combination if the magnitude offerees applied to the sphere and actuator is a haptic 
feedback. 

Regarding claim 51, Rosenberg et al. teach a sphere Fig.7 (34); 
a sensor configured to output sensor signals associated with a movement of the sphere 
in the rotary degree of freedom (Fig.1 (28)); and an actuator configured to output haptic 
feedback approximately along an axis that is substantially linear to an extended portion 
of the sphere, the haptic feedback being based on the sensor signals (Fig.1 (30)). 

Regarding claim 52, Rosenberg et al. teach inertial mass coupled to the 
actuator (the magnitude of forces applied to the object or sphere (34) is coupled to the 
actuator (28), the actuator and the inertial mass collectively configured to output the 
haptic feedback, the haptic feedback being an inertial haptic feedback wherein the 
combination if the magnitude offerees applied to the sphere and actuator is a haptic 
feedback. 

Regarding claim 53, Rosenberg et al. teach when the microprocessor detects the 
user object moving outside this snap distance, it turns off the groove forces. This snap- 
out feature can be implemented equally well by the host computer 12 sending a clear 
command to turn off forces. Also, a deadband DB can also be provided to allow the user 
object to move freely near the center groove position C, specified with a deadband 
command parameter. A style command parameter indicates the orientation of the 
groove along one or more degrees of freedom (e.g., horizontal, vertical, diagonal). For 
example, horizontal and vertical grooves can be useful to provide forces for scroll bars 
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in windows. A user moving a cursor in a graphical user interface can feel groove forces 
moving the cursor and user object toward the middle of the scroll bar (column 38, 22- 
35). 

Regarding claim 54, Rosenberg et al. teach when the microprocessor detects the 
user object moving outside this snap distance, it turns off the groove forces. This snap- 
out feature can be implemented equally well by the host computer 12 sending a clear 
command to turn off forces. Also, a deadband DB can also be provided to allow the user 
object to move freely near the center groove position C, specified with a deadband 
command parameter. A style command parameter indicates the orientation of the 
groove along one or more degrees of freedom (e.g., horizontal, vertical, diagonal). For 
example, horizontal and vertical grooves can be useful to provide forces for scroll bars 
in windows. A user moving a cursor in a graphical user interface can feel groove forces 
moving the cursor and user object toward the middle of the scroll bar (column 38, 22- 
35). 

Regarding claim 55, Rosenberg et al. teach Position control is not a popular 
mapping for traditional computer games, but may be used in other applications such as 
medical procedure simulations or graphical user interfaces. Position control is an 
intuitive and effective metaphor for force feedback interactions because it is a direct 
physical mapping rather than an abstract control paradigm. In other words, because the 
user object experiences the same physical manipulations as the entity being controlled 
within the computer, position control allows physical computer simulations to be directly 
reflected as realistic force feedback sensations. Examples of position control in 
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computer environments might be controlling a paddle in a pong-style tennis game or 
controlling a cursor in a windows desktop environment (COLUMN 37, LINES 4-17). 

Regarding claim 56, Rosenberg et al. teach Host commands may include 
commands to provide forces on the user object such as restoring forces, vibration 
forces, texture forces, a barrier forces, attractive/repulsive force fields, damping forces, 
groove forces, and a paddle-ball force. Typical command parameters include a 
magnitude parameter, a duration parameter, a direction parameter, a style parameter, 
and a button parameter to control the force output by the actuator. This provides a high 
level, standard force feedback command protocol for the efficient use by developers of 
force feedback software to be implemented on the host computer system (column 4, 
lines 27-37). 

Regarding claim 57, Rosenberg et al. teach other parameters can be used to 
provide a variety of haptic sensations to the user through the user object 34 to simulate 
many different types of tactile events. For example, typical haptic sensations may 
include a virtual damping (described above), a virtual obstruction, and a virtual texture. 
Virtual obstructions are provided to simulate walls, obstructions, and other uni- 
directional forces in a simulation, game (column 19, lines 39-46). 

Regarding claim 58, Rosenberg et al. teach object 34 which is cover potion to 
gimbal mechanism 140 which is part of the housing for the object (see Fig. 7). 
Regarding claim 36, Rosenburg et al. teach the object Fig. 7 (34) is like a button to 
provide input to a host computer. 

Regarding claim 59, Rosenburg et al. teach the object Fig. 7 (34) is like a button 
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to provide input to a host computer. 

Regarding claim 60, Rosenberg et al. teach the microprocessor controls 
actuators to provide forces on the user object and provides the sensor data to a host 
computer that is coupled to the interface device. The host computer sends high level 
host commands to the local microprocessor, and the microprocessor independently 
implements a local reflex process based on the high level command to provide force 
values to the actuators using sensor data and other parameters (abstract). 

Regarding claim 61, Rosenberg et al. teach force feedback control parameters 
("force parameters") are internal parameters that are provided or updated by command 
process 384 and are used by force algorithm computation and actuator control process 
388 (see Figure 18). 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean Lesperance whose telephone number is (571) 
272-7692. The examiner can normally be reached on from Monday to Friday between 
10:OOAM and 6:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe, can be reached on (571) 272-7691. 

Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 
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(571) 273-8300 (for Technology Center 2600 only) 



Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the technology Center 2600 Customer Service Office 
whose telephone number is (703) 306-0377. 

Jean Lesperance . A 
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